Introduction
resolution, an understanding of the structure, assembly, and disassembly of membrane-associated t-/v-SNARE complex, in physiological buffered solution
. The structure and arrangement of SNARE-associated with lipid bilayer were first determined using AFM (Fig. 1) [6] . (ring complexes) , and form conducting channels in presence of calcium [6] . The [6] . The size of the t-/v-SNARE complex is dictated by the curvature of the opposing membranes hence smaller vesicles form smaller SNARE-ring complexes (Fig. 1) [8] .
A bilayer electrophysiological setup allowed measurements of membrane conductance and capacitance during fusion of v-SNARE-reconstituted liposomes with t-SNAREreconstituted membrane, and vice-versa. Results from these studies demonstrated that t-SNAREs and v-SNARE when present in opposing membranes interact and assemble in a circular array

interaction between t-SNAREs and v-SNARE proteins to form such conducting channel is strictly dependent on the association of SNAREs in opposing bilayers. In the absence of membrane, either v-SNARE or t-SNAREs, fail to appropriately interact and form the ring complex, and to establish continuity between the opposing bilayers
Neuronal communication depends on the fusion of 40-50 nm in diameter membrane-bound synaptic vesicles containing neurotransmitters at the presynaptic membrane. In earlier studies [12, 13] [12, 13] . Earlier studies demonstrate the presence of t-SNAREs at the base of porosomes [14] . AFM, electron microscopy (EM), and electron density measurement studies [15] 
Materials and methods
Protein purification
N-terminal 6xHis-tag constructs for SNAP25, C-terminal 6xHis-tag constructs for Syntaxin 1A and VAMP2 were generated. All three proteins were expressed with 6xHis at full length in E. coli (BL21DE3) and isolated by Ni-NTA (nickel-nitrilotriacetic acid) affinity chromatography (Qiagen, Valencia, CA, USA). Protein concentration was determined by BCA assay. [6] . [8] . [8] [10, 12] , followed by three freeze/thaw cycles to enhance protein reconstitution at the vesicles membrane. 
Fig. 1 Opposing bilayers containing t-and v-SNAREs, respectively, interact in a circular array to form conducting channels in presence of calcium. (A) Schematic diagram of the bilayer-electrophysiology setup (EPC9). (B) Lipid vesicle containing nystatin channels (red) and membrane bilayer with
(C) t-/v-SNARE ring complex at low and high resolution (D) is shown. Bar ϭ 100 nm. (E-G) The size of the t-/v-SNARE complex is directly proportional to the size of the SNARE-reconstituted vesicles
(E) Schematic diagram depicting the interaction of t-SNARE-reconstituted and v-SNARE-reconstituted liposomes
Atomic force microscopy
AFM was performed on solubilized membrane-directed t-/v-SNARE com-
Transmission electron microscopy
TEM was performed by a minor modification of a published procedure [15] . [15] . (Fig. 1) , preventing any further recruitment of t-/v-SNARE pairs.
Fig. 2 Meeting of 48-52 nm in diameter proteoliposomes, one reconstituted with t-SNAREs and the other v-SNARE, results in the formation of 6-7 nm membrane-directed self-assembled t-/v-SNARE ring complexes. (A) Note the 6.483 nm t-/v-SNARE ring complex demonstrated in the AFM section analysis. (B) The left panel is a low magnification AFM micrograph of 6-7 nm t-/v-SNARE ring complexes (yellow arrows; Bar ϭ 10 nm) and a high-resolution AFM image within inset box of side measuring 6 nm. On the right, three different high-resolution EM images of 5-6 nm t-/v-SNARE ring complexes are shown within inset boxes each side measuring 6 nm.
Results and discussion
The ring complex at the base of neuronal porosome (Fig. 3 (Fig. 3 inset) [17, 18] .
